This paper presents suggested matches for the geographical coding (geocoding) of metropolitan areas in the 1970, 1980, and 1990 Censuses. The Census Bureau used different definitions and taxonomies to describe the geography of metropolitan areas in these three Census years. As a result, the geographic areas referred to by the standard Census Bureau definitions differ among the three Census data sets. The geographic matching scheme explained in this paper attempts to maximize consistency over time for metropolitan areas in the U.S.
I. Introduction
This paper presents suggested matches for the geographical coding (geocoding) of metropolitan areas for use with the public use microsamples (PUMS) of the 1970, 1980, and 1990 Censuses. The Census Bureau used different definitions and taxonomies to describe the geography of metropolitan areas in these three Census years. As a result, the geographic areas referred to by the standard Census Bureau definitions differ among the three Census data sets. The geographic matching scheme explained in this paper attempts to maximize consistency over time for metropolitan areas in the U.S.
These geocodings first appeared in two projects that used metropolitan areas as proxies for well-defined, independent labor markets. Building on the earlier work of Loeb described below, Jaeger (1995) constructed geographically consistent definitions of the 50 largest metropolitan areas between the 1980 and 1990 Censuses to examine the substitutability of immigrants and natives in different skill categories. He also examined the impact of immigration on the wages of native workers in those 50 metropolitan areas. Bound and Holzer (1996) examined the effect of labor demand shifts and population adjustments on economic outcomes of specific demographic groups during the 1980s. For this analysis, Loeb and Turner extended Jaeger's geocodings to cover the 132 metropolitan areas with 1990 populations in excess of 250,000. Prior to these studies, Loeb generated a 1970-80-90 match for an initial inquiry on local labor markets by Bound and Holzer. 1 1 Loeb's work built on an earlier 1970-80 match of 52 metropolitan areas done by Marshall Cummings for work done by Bound and Holzer (1993) using the 1970 and 1980 Censuses. The geographic coding available in the 1970 Census necessitates more limited, and less inclusive, definitions of the metropolitan areas. This results in a less-precise mapping than is possible between 1980 and 1990 alone. In this sense, the geographic coding of the PUMS data for the three Census years implies that the 1970/1980/1990 matching is cruder than the 1980/1990 matching. Since there are certainly many additional questions that might be addressed using these data, the purpose of this note is to provide a guide to how the metropolitan area mappings were made from which others may benefit. Section II of the paper briefly summarizes the various terms and resources important in using data with metropolitan areas as the focal geographic unit. Section III provides a step-by-step explanation of the matching process between 1980 and 1990, with a summary of the imperfections in this process. Section IV discusses the matching of 1970, 1980 and 1990 metropolitan areas and explains why the changes in coding during that time inhibit the process of matching without the introduction of substantial mismatches across years.
II. Census Micro Data and the Classification of Metropolitan Areas
In 1990, the Census Bureau defines a Metropolitan Area (MA) as: a large population nucleus, together with adjacent communities that have a high degree of economic and social integration with that nucleus...Each MA must contain either a place with a minimum population of 50,000 or a Census Bureau-defined urbanized area and a total MA population of at least 100,000 (75,000 in New England). An MA comprises one or more central counties (cities and towns in New England) that have close economic and social relationships with the central county. An outlying county must have a specified level of commuting to the central counties and must meet certain standards regarding metropolitan character, such as population density, urban population, and population growth.
Using this concept as a starting point, our objective was to construct metropolitan areas that maximize geographic consistency across Census years. While this is a relatively straightforward task in principle, changes in federal definitions of metropolitan areas, as well as a change in the coding scheme to designate sub-areas comprising these metropolitan areas, complicate this process considerably.
One source of confusion and complication in many analyses discussing metropolitan areas is the distinction among a veritable "alphabet soup" of metropolitan designations. Various "types" of MAs, which are not necessarily mutually exclusive, and the Census years in which the terms applied include:
• MSA (90): relatively freestanding and not closely associated with other MAs, typically surrounded by non-metropolitan areas; the title of an MSA contains the name of its largest city and up to two additional city names.
• CMSA (90): a consolidated metropolitan area is an MA of more than 1 million people which may included one or more PMSAs (see below); this concept provides an umbrella classification for cities whose economies are closely tied.
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• PMSA (90): a primary metropolitan statistical area defines a large urbanized county or cluster of counties that demonstrate very strong internal economic and social links within a CMSA
• SMSA (80): An SMSA consists of one or more entire counties or county equivalents (in New England, towns and cities are the basic units).
Although counties are the primary political units in most states, other designations are used in states like Louisiana where parishes are the primary geographical division and in New England areas where cities and towns are often more meaningful designations.
MA designations are managed by the Federal Office of Management and Budget, following uniform standards. Unfortunately, since the SMSA to PMSA/CMSA/MSA mappings are not one-to-one, it is not possible to simply map from one scheme to the other; rather, it is necessary to examine the component parts of these metropolitan classifications to put the pieces together as consistently as possible.
For the 1990 Census microdata, the building blocks in creating metropolitan areas are the Public Use Microdata Areas (or PUMAs). PUMAs comprise population groups of at least 100,000 persons and are designated by five-digit numbers that are unique within states. While the Census Bureau records data at the more disaggregate levels of the block, the block area and the tract, the PUMA is the most disaggregate unit of analysis available to the researcher with the microdata records.
3 Depending on the population density of the specific area and the geographic range of the respective counties, PUMAs may define a subset (several Census tracts) of a single county (e.g., Westchester County in New York
State comprises PUMAs 04401 through 04405 plus 04500) or, in less densely populated areas, the PUMA might consist of several counties, all with quite small populations (e.g., PUMA 03500 in New York State comprises Cortland, Tioga, and Tompkins Counties).
3 The Census Bureau does release aggregate or average data at more disaggregate units such as the tract.
For the 1980 Census microdata, the county group is the primary building block used in constructing the metropolitan area. While the county group serves the same functional purpose as the PUMA, the definitions are not entirely coincident with PUMAs.
In general, county groups tend to comprise somewhat larger geographic areas than PUMAs, though this is not universally true. Thus, our objective is to "add up" county groups in 1980 and PUMAs in 1990 to produce consistent geographical definitions for each metropolitan area.
III. The Mechanics of the 1990 to 1980 match
The primary tools for matching 1980 and 1990 data are the geographical equivalency files for each year. 4 For matching 1990 and 1980 data, we focus on CMSA definitions where applicable, because CMSAs are likely to be better approximations of local labor markets than PMSAs. In total, we matched county groups and PUMAs for 132
MSAs, representing all metropolitan areas with populations larger than 250,000.
The steps to the matching process include:
Match PUMAs to MSAs/CMSAs in the 1990
Census using the Geographical Equivalency file.
As a first step, we are able to eliminate those PUMAs composed of entirely nonmetropolitan areas. Next, when PUMAs reflect a geographical area entirely within a CMSA/MSA the PUMA is allocated to the MSA. Cases in which the PUMA is split between (possibly multiple) metropolitan areas and/or non-metropolitan areas present more difficulty. In cases where the PUMA encompasses multiple metropolitan areas, it is assigned to a single metropolitan area based on geography and the relative populations of the different metropolitan areas within the PUMA. In other words, the PUMA is assigned to the MSA with a greatest share of the PUMA's population. For PUMAs including both a metropolitan and non-metropolitan areas, we assigned the entire PUMA to the metropolitan area. Thus, our definition of CMSAs and MSAs is slightly different from those defined by the Bureau of the Census and includes some non-metropolitan areas.
Match 1980 County Groups to 1990 MSA/CMSA Definitions.
Having redefined the CMSAs/MSAs based on information available in the 1990
PUMS file, we then match the 1980 county groups to those definitions. In most cases, we were able to match the geographies exactly or nearly exactly. 
III. Matching 1970, 1980, and 1990
The process for matching 1970, 1980 and 1990 metropolitan areas was similar to the one described above for the later two years. However, the geographic (county group) codes available in the 1970 Census allow for far less precision than in the later years. In most cases, the metropolitan area, as defined in 1970, is composed of one county group.
Trying to expand this definition to include surrounding areas often entails including most of the remainder of the state. Moreover, the 1970 definitions of the metropolitan areas tend to be substantially smaller than in 1980 or 1990. The choice then becomes between too small a definition, which may leave out a substantial part of the area labor market, or too large a definition, which may defeat the purpose of using metropolitan areas instead of states as the unit of analysis. The situation is not so dark for all areas. In most cases all these numbers are in bold text and should be included in the new definitions. In a few cases, plain text numbers are included. We do not include these in our match. However, the matches including and not including these plain text county groups or PUMAs were close enough that we provide them in the table so that the reader may decide his/her own preference for including or excluding these areas. The final line in the table for each metropolitan area describes the precision of the fit.
To see how this matching was accomplished, again consider Little Rock, Arkansas.
In 1970, this metropolitan area was defined as Saline and Pulaski Counties alone. For the 1980 these counties correspond precisely to county groups 008, 009 and 010, while in 1990 they are both included in PUMA 1500. As is the case for the 1980-90 mapping, this is a perfect match. However, it also is a substantially more limited definition of Little Rock. 
IV. Conclusion
Matching the geographies of metropolitan areas is complicated by a lack of consistent definitions in the underlying data. Using the constituent geographic unitscounty groups in 1970 and 1980, and PUMAs in 1990, we propose two matches for use with PUMS data from the 1970, 1980, and 1990 Censuses. In the first, we provide a match between the 1980 and 1990 geographies, while in the second, we provide a less-precise match between the geographies in all three Census years. In this match we have attempted to maximize the geographic consistency of our definitions across years to facilitate the analysis of economic and social outcomes with the Census. 
